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1. DIGEST 
 
RESEARCH QUESTIONS 
§ How often are older articles cited in scholarly papers and how has this 
changed over time? 
§ How does the impact of older articles vary across different fields of 
scholarship?  
§ Is the change in the impact of older articles accelerating or slowing down?  
§ Are these trends different for much older articles? 
METHODOLOGY 
Unit analysis 
Citations from English articles published in scientific journals and 
conferences (1990-2013), indexed in the 2014 release of Google Scholar 
Metrics 
Sample 
Citations from English articles published in scientific journals and 
conferences (1990-2013), indexed in the 2014 release of Google Scholar 
Metrics 
Design 
§ This study covers English scientific journals and conferences assigned to 
one or more subject categories (261) from the 2014 release of Google 
Scholar Metrics. 
§ The 261 subject categories are grouped into 9 broad research areas. 
§ For each journal and conference, all articles with a publication date within 
1990-2013 are considered. 
§ For each category-year/area-year group, the total number of citations as 
well as the number of citations to articles published in each preceding year 
is computed. 
§ Three different thresholds for older articles were used: ≥ 10 years old; ≥ 15 
years old; and ≥ 20 years old. 
§ To see if the rate of change in the fraction of older citations is speeding up 
or slowing down, the aggregate change for 1990-2001 (first half) and 
2002-2013 (second half) for every category are computed. 
Measures 
§ Percentage of citations to older articles (articles that were published at 
least 10, 15 and 20 years before the citing article) from articles 
published in English scientific journals, indexed in the 2014 release of 
Google Scholar Metrics. 
§ Percentage of citations to older articles for 9 broad areas of research. 
§ Rate of change in the fraction of older citations: the aggregate change for 
1990-2001 (first half) and 2002-2013 (second half) for every category are 
computed. 
Period analyzed:  1990-2013 
Data collection date: Unknown, but data from the 2014 edition of Google 
Scholar Metrics (which was released in June 2014) is used. 
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2. DISCUSSION 
 
With an attractive and suggestive title, this work brings up interesting and 
relevant questions. After defining a set of clear and precise goals, the authors 
describe a simple and straightforward methodological design - very adequate to 
answer these questions -, and lastly they present clear and convincing results.  
 
However, the methods section should have indicated the exact size of the 
object of study: the number of journals, articles and citations that have been 
processed.  
 
Thus, there are some questions that remain unanswered: 
 
- How many journals do they refer to when they say "all the categorized 
journals and conferences, not only the top 20 per category"? 
- How many articles do they refer to when they say "articles with a 
publication date within 1990-2013"? 
- How many citations do they refer to when they say "total citations as well 
as the number of citations for each preceding year, included all the 
citations from these articles"? 
- How many citations have been processed in total? 
- Where are the results for each of the 261 subject categories? Why aren't 
they included as a table or Appendix? 
- Why don't they offer the raw data so it can be analyzed by other 
researchers?  
 
On another note, it is important to stress that these results refer to journals 
written in English. Would the results be different if journals written in other 
languages had been analyzed instead? Ruiz & Jiménez (1996) discovered, for 
a sample of Library and Information Science journals, two different paces of 
aging: one for English written journals, and one for the rest of journals. 
 
In order to check if the results shown in this work can be confirmed using other 
data sources that cover journals written in languages other than English, and at 
the same time using alternative procedures to calculate the pace of aging of 
citations, we decided to replicate this study. To do this, we have used data from 
Thomson Reuters' Journal Citation Reports. 
 
Since Gross & Gross (1927) introduced the concept of obsolescence, that is, 
the phenomenon by which scientific publications are decreasingly used over 
time, various methods have been proposed to measure the aging process of 
scientific literature. 
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The first factor that should be considered has already been studied extensively, 
and it is the relation between the exponential growth of scientific production and 
the pace of obsolescence. In 1963, Price suggested this bond, although it was 
Line, in 1970, who described with more detail the relationship between these 
two phenomena, determining that if the number of published articles grows 
rapidly, an equally rapid growth in the number of citations to recently published 
articles can be expected. He confirmed that the faster the pace at which 
scientific studies are published, the faster these publications become obsolete 
and stop being cited. 
 
However, in 1993, Egghe mathematically proved how the growth of scientific 
production modifies the pace of obsolescence, pointing out the technical 
differences between diachronous and synchronous studies. He confirmed how 
obsolescence increases in synchronous studies (like the one carried out by 
Verstak et al.) and decreases in diachronous studies. In various brainy as well 
as sharp studies (Egghe & Rao 1992a-b, Egghe & Rousseau 2000), they 
systematically describe in much detail all that is known about this issue, 
concluding that "the growth can influence aging but that it does not cause 
aging". 
 
Well, if we know that growth and obsolescence are closely related, what does 
the increase in citations to old documents reported in this study means? Does it 
mean that we are in a period of slow scientific growth? Or what is the same, is 
science growing exponentially like in previous periods? Or, is today's scientific 
production of a lower quality, not providing as many new discoveries and 
techniques? These are all interesting as well as disturbing questions (Bohannon 
2014). 
 
In Figure 2 we provide the annual evolution growth of the main three scientific 
databases today (Web of Science, Scopus, and Google Scholar). The evolution 
of Microsoft Academic Search is provided as well, though it is hasn’t been 
regularly updated since 2010 (Orduña-Malea, Martín-Martín, Ayllón, Delgado 
López-Cózar, 2014). 
 
This evolution should be taken with caution since the coverage of each 
database is different, and the evolution depends on indexing policies. Thus a 
careful analysis of the exponential growth of scientific literature should be 
performed. 
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